Physical Installation 


4.5.8 Starling F.R.D. on PDP-4434, -1144 Systems 


‘To start F.R.D.., firet halt the processor. Then enter the following commands in 
response to the ODT prompt: 


2220 177x0e 1<CR (Table 4-13) 
>>20 17Iyyyyy 30003<cR> (Table 4-14) 
>>>D L77yyyyy 42000<cR> 

>>>8_ 200¢cR> 


45.9 Starting F.R.D. on PDP-4484, -4424 Systems 


To sart F.R.D., first halt the processor. Then enter the following 
commands in response to the ODT prompt: 


@17t000 1 <1F> - (Table 4-13) 
[77yyyyy 30003 <CR> (Table 4-14) 
400 43000 <CR> 

2000 

o2mG 


When the appropriate starting procedure is completed, F-R.D. identifies itself by 
cisplaying the controller type and firmware revision. Then, it displays the ments 
options. See subsection 6.3 for more information on using Disk F.R.D. or 
subsection 5.1 for Tape FR.D. 
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Operation 


Operation 


‘There are no operational instructions. The UCI7/18is ready for initialization as 
‘soon as ils drives are integrated and tested. 


Indicators 


‘There ate three light emitting diodes (LEDs) on the UCI7/IB. These LEDs are 
used for both dagnostics ard for normal operations 


If switch SW1-1is OFF, the UCI7118 executesa preliminary test atthe following 
times: 


On powers 
Alter a reset condition 

‘ster a bus inalizaton 

‘Altera write operation tothe Inialization and Polling (IP) regiser (bese 
address) 


‘The self-test routine consists of two test sequences: preliminary and seli-test. 
The preliminary test sequence exercises the 80C31 microprocesscr chip. When 
the UCI7/18 successfully completes the preliminary test, LEDS iluminates 
indicating that the UCI7/1is waiting for the MSCP or TMSCP initialization 
sequence. 


During the MSCP initialization sequence, initiated by host software control, the 
UCI7/1B execuies a self-test that exercises the buffer adapter functions of the 
ES? chip, the Host Adapter Chip (HAC) ang its associated circuitry, the onboard 
RAM, and the control memory PROM. If the UCI7/18 passes this sequence of, 
its self-test successfully, all the LED indicators on the UCI7/18 are OFF, 


If a fatal error is detected either during self-test or while the system is running, all 
three of the LED indicators are ON (illuminated). If the UC17/18 fails to pass ts 
power-up self-tests, you can select a special diagnostic mode (switch SW1-4 or 
SW4-4 ON) which causes the LED indicators to display an error code. See Self- 
‘Test Error Reporting, in Section 6, TROUBLESHOOTING. 


During normal operation, LED1 and LED? fliccer occasionally, These LEDs are 
used t0 indicate UNIBUS activity. 


czy 


Trsialation 
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5.2 


Tris section describes how to set the NOVRAM parameters to configure the 
UCI7/18 Hest Adspter for your system. Including this overview, this section is 
divided into six main subsections: 


cay NOVRAM 
52 ERD. 
53 Disk ER 
54 TapeF.RD. 
55 Integration and Operation. 
NOVRAM 


The UCI7/18 utilizes an onboard 512 Byte Non-Volatile Random Access Memory 
(NOVRAM) to store various pieces of subsystem configuration information 
needed by the UCI7/18 to determine device types, device addresses, device 
configurations, and to enable or disable various user-programmable options. 
Diagnostic prograins embedded in the firmware of the UC17/18 (Firmware- 
resident Diagnostics) provide the ability to access the NOVRAM, 


FR.D. 


F.RD. is aninteractive, menu-driven utlty program that allows the user to 
communicate with the UCI7/I6 via the host CPU console device. Using FR.D. 
the users able fo perform various functions, such as loading the NOVRAM with 
configuration data, formatting and surface-reriying the media on magnetic 
dives, and initializing RCT arees on both the magnetic and optical media, 


'n adition to these preparation cpabies F-.D. alc can be used to perform 
relabilty testing ofthe subsystem. While not designed to isolate problems to the 
component level, these reliably fests can sid in itolating a problemto either the 
SCSI side or the hes side of the system. 


‘The UCI7/18 actually contains two separate versions of F.R.D.: Disk F.R.D. and 
‘Tape FR.D, Each has a separate set of menus, NOVRAM functions, and 
command options appropriate to either disk or tape requirements, The F.R.D. 
program that runs when F.R.D. is started depends on whether the UCI7/18 is set 
Tor MSCP (Disk) or TMSCP (Tape) emulation. 
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FAR.D. Conventions 


5.24 


5.22 


F.R.D. Conventions 
ER.D. uses the following keyboard conventions: 

<cR> required to terminate operatorinputs 

<CtrlC> aborts the current operation and returns to the main menu 
‘A minimum delay of 10 seconds might occur between the <tr C> and the 
next display. During some verify operations, the delay might be considerably 
longer because the ebort is delayed until the successful completion of the current 


command. 


In this subsection, operator responses to Disk F-R.D. prompts appear in bold 
piint. The symbols used in this subsecion are listed below with their meanings: 


<CR> carriage return key 


<LF> line feed key 
<CtlC> Ctrl key and the letter C pressed at the same time 


Terminating F.R.D. 
To terminate F.R.D., choose one ofthe following: 
Press the BREAK key 


Resinitialize the system, or 
= Halt the CPU, 


‘You can restart the éiagnostcs trom a halted condition it you have not changed 
the memory contents. On. PDP-1I system, enter § 200 at the ODT prompt. 
‘On a VAX system, enter $80 
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5.3 


Disk F.R.D. 


‘Once started, Disk F.R.D. will display the menu shown in Figure 5-1. The Disk 
E.R.D. Menu has been specially tailored to offer only those functions 
appropriateto the preparation and testing of magnetic or optical disk drives. 


‘The following sections define each of the available options, their function, and 
the situations to which they apply. ‘The following sections are presented in the 
‘order most commonly used. ‘This might not correspond to the order listed in the 


Not ail the options listed in the main menu are supported on all device types 
used with the UCIZ/18. In these cases, depending on the type of device, Disk 
E.R.D. retums an “option not supported” message when an unsupportec 
operaiion isattempted. Unsupported operations are noted in subsequent 
Paragraphs. 


‘The main menu and each submenu will prompt you for required input, When 
you enter a valid selection, Disk F-R.D. will ether perform the selected operation 
‘display the next ment. If you make an invalid entry, Disk F.R.D. rejects it 
and reprompts you. 


Based on the nature of the MSCP emulation being performed, some operations 
‘ight produce an observable delay when performed on previously unformatted 
drives. This delay is approximately 30 seconds, 


When an option isfinished, Disk F.R.D. displays the prompt “Hit any key to 
continue” and wais for you todo so before returning to the main menu, The 
menu appears as follows: 


Option Menu 
+= Fomat 2 Vonty 
Foret andVerty + Data Ratabty ast 
E+ Format, Very. & Data Relebiity 6 - Read Only 
7 List known Units B - Replace Block 
2 Opteal wate RCT 10- Optical Read at Diag. Sectors 
5Y-Optcal wie a Diey.Secter 12 Issue Mode: 
18: Display NOMRAM: 14 EaivLoed NOVRAM 
Entoroption umbar-14 


Figure 5-1. Disk ER.D. Main Menu 
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‘The option descriptions that follow are ordered according to logical use. Kyou 
reed to reference an option quickly, check the Table of Contenis, 


Option 14 - Edit or Load NOVRAM 


‘The UCI7/18 Host Adapter uses an orboard NOVRAM to store the subsysiem 
configuration and device geometry information it needs to contzol the disk drives 
attached to its SCSI bus. 


Before you can begin to use the other Disk FR.D. options to prepare or test your 
disk subsystem, your UCI7/18 must have the subsystem configuration data 
loaded in its NOVRAM. This information can be loaded into the NOVRAM 
using one of the two following methods: 


1. Autoconfigure 


When you select Option 14, you are prompted with a question,”Do you want to 
Auto-configure Host Adapter and SCSI bus? [Y or N, def = NJ" ifyou 
‘answer "Y", E.R.D. displays a message asking youto make sure that al attached 
devices are powered on and ready. 


Enter a <Cartiage Return>. The UCI7/18 then uses SCSI TEST UNIT READY, 
INQUIRY and other SCSI commands to determine the address and other 
pertinent information about each attached device. 


Information stored in NOVRAM includes drive geometry, SCSLID, and LUNs 
forall evices attached to that SCSI ID. Only devices that identify themselves as 
Random Access Magnetic disk devices cause parameters to be loaded in the 
NOVRAM. In addition, Autoconfigure displays information about the vendor 
identification, the product identification, ané the revision level information 
returned by the INQUIRY command of any disk. 


‘Several restrictions must be observed when using Autocenfigure: 


= The device must be CCS compatible. 

1 The device must identity itself as either @ Host Adapter (nitiator), 
Random Access Magnetic Disk, Sequential Access Tape, or WORM 
(opticl) device. 

1 Autoconfigure cannot resolve SCSIID contficts. Beforestarting 
‘Autoconfigure, ensure ezch SCSI device on the bus has a unique SCS1 
address. (The UCI7/18 will default to SCS address 7. If you have more 
than ore UCI7/18 0% the SCSI bus, you wis! change te adaess to avoid 
confi.) 
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Failure to observe these restrictions might result in failure of the Autoconfigure 
feature (No devices shown), or cause the SCSI bus to hang. 


After Autoconfigure is finished, the UCI7/18 NOVRAM will contain information 
about SCSI ID, LUN, and drive geometry as default values. Disk F.R.D. will 
continue with the rest of the Load/Edit NOVRAM option menu. You will be 
prompted toload ary NOVRAM values no obtainable by Auloconfgure suchas 
DMA Burst Length, MSCP Replacements, etc. When you are prompted for 
information about autoconfigure-loaded parameters, you can either accep! the 
default value as loaded by Autoconfigure or change it 


Disk F.R.D. prompts you to choose one of four different device type of codes. 
Once 2 drives chesen, the rest of Disk F.R.D. menu will ask questions 
appropriate to that device type 


Ifyou specify a type code other than 4 (Autosize),F.R.D. asksif you want to 
alfer device geomeiry. Ifthe arswer is "N", you will not be prompted for 
information about device geomet. If youanswer "Y", each question about 
ative geometry wil be prefaced by ¢ comment that inate he deve geometry 
might not be changeable; in these cases, the device default will be used- 


Ifyou choose type code 4 (Autosize), you will not be prompted for any 
information conceming device geometry. ‘The UCI7/18 will obtain that 
information from the device each time the device is brought online. This allows 
the user to freely exchange drives of different sizes without changing the 
NOVRAM. 


2. Manual 


When you select Option 14, you are prompted with the question, “Do you want 
to Auto-configure the SCSI bus"? If you answer ‘N", you are then prompted 
for NOVRAM information. You must know the SCST1D and LUN information 
for each device you intend to configure. In addition, unless you choose type 
code 4, you will be asked to supply device geometry infermation foreach device 
you configure 


Ityou specify a type code otherthan 4 (Autosize),F.R.D. asks f youwant to 
ale device omety. Ifthe anewer i "N", you wl no be prompted for 
information about device geometry. if you answer "Y", each question about 
drive geometry willbe prefaced by a comment that indicates the drive geometry 
might not be changeable; in these cases, the device default wil be used: 
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NOTE 


‘The default valve, which appears with the range of 
values for each option, is indeterminate and indicates 
only the current value. This value might or might no: 
be the value that yourinstallation requires 


DMA Threshold 


‘This parameter sets the DMA threshold value. The UC17/18 uses this value to 
determine how mary words into a DMA burs it will wait before checking to see 
if another device on the UNIBUS has set NPR. The valid rangeis from 1 through 
8. The higher you se this value, the less often the UCI7/18 will relincuish bus 
nastership o other devices. In systers witha large numberof interactive 
terminal users, the fequency of UNIBUS bus interrupts can be quite high. In 
ttis type of application, if you se the DMA thresheld too low, the effect isto 
Increase the length oftimeit takes for disk applications to complete. If you set 
the DMA threshold too high, it might affect the apparent user terminal response 
time. Emulex recommends setting this value to eign, then decreasing it only if 
terminal response or daa late problems on aher devices occur. 


DMA Burst Delay 


‘This parameter sets the value of time in microseconds thet the UC17/18 waits to 
rzise NPR between DMA bursts. The valid range is 2 through 32, in multiples of 
2. The suggested value is 2 


‘Emulex recommends using a minimum value of 2 


Keep in mind that the lower you set this value, theless opportunity other devices 
‘yl have to get their DMA requests honored. ‘Thisis particularly trueif the 
UCI7/BBis on the front ofthe bus. Ifyou have alightly-loaded system witha 
limited number of users and disk speed isthe important consideration, set this 
value tothe minimums defined ebove. If you add interactive users and devices 
to the system, you might need to increase the value of this parameter to maintain 
abalance among disk throughput, terminal response, and DMA needs of other 
devices on the bus. 
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5345 


Host Adapter SCSI Address 


‘This parameter sets the SCSI adciress of the UCI7/18. The valid range is from 0 
liwough 7, and the suggested values 7. I/you lave mov than one LICL7/I8 
conneded fa the same SCSI bus, you must change this value fy avoid confi, 


Enable SCSI Parity Checking 


‘This parameter enables or disebles SCSI parity checking. A *Y” response 
‘enables parity checking, while a “N" response disables parity checking, Before 
enabling this option, ensure that the SCSI device you are connecting supports 
parity, 


Enable ESP Chip Slow Cable Mode 


‘This parameter enables or disables the ESP IC's slow cable feature. AY’ 
response enables the Slow Cable mode, while a "N” response disables the 
mode, 


This feature might need to be enabled in systems where unshielded cables of 
‘maximum SCSI bus length are used in noisy envionments, The Emulex SCSI 
Processor (ESP) IC used on the UCII/18 isa very high speed device. Because of 
this speed, itis possible for the IC to react to a short duration noise pulse, which 
‘might be ignored by slower or lower performance SCSI chips, When the Slow 
Cable modeis enabled, the ES? chip requires longer signal durations on these 
critical signals, thereby acting 2s a nose filter. Emulex recommends using, 
shielded SCSI cables and minimizing cable lengths, to eliminate the need for 
Slow Cable mode. 


lf you must use unshielded maximum length cables, Emulex recommends that 
you enable Slow Cable mode. Except in the case of very high speed synchronous 
disk drives, this use of Slow Cable mode will have no adverse effect on system 
performance, 


Unit Offset or Autoboot Unit Number 
‘The Unit Ofiset or Autoboot Unit Number parameter functions differently, 


depending on whether the UCI7/18 is at the standard base address, or at an 
alternate base address. ‘The valid range for this parameter is from O through 15, 


‘The following two subsections (Autoboot Unit Number and Unit Offset) 
tespecvely describe the operation ofthe UCI7/I8 a the standard base addres, 
and atan alternate base address 
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‘Autoboot Unit Number 


‘When the UCI7/18is at the standard base address, the automatic bootstrapping, 
‘option causes the system to boot automaticaly from the selected logical urut (0 
through 7) on power-up. This optionis enabled whenever the UCI7/18 is set to 
the standard base address. When automatic bootstrapping is enabled, the Unit 
Offset or Autoboot Unit Number parameter selects the autoboot logical unit. 


{you ae using automatic bootstrapping the controller will wltindefnitel for 
the boot device to come online and ready. 


your UCI7/18 is installed at an alternate UNIBUS bus address, you can sill 
bootstrap from a drive supported by the UCI7/18, by using any boot process 
ther than autoboot, 


Unit Offset 


the UC17/18 is installed as a second MSCF controller at an alternate address, 
the Unit Offset or Autoboot Unit Number parameter has a diferent funcion. 
‘Some operating systems require that no two MSC? drives have the same MSCP 
Unit number, even though the units may be attached to different controllers at 
different CSR addresses, 


This parameter allows you to specify the MSCP Unit nunber of the frst drive on 
ne UCITIS when ous UCI/TB i banginsaledasa second MSCP contler 
(atan alternate UNIBUS bus adiress). Youcan ether specify a unit number that 
SS contiguous with the highest unit number en the MSCE controler a the 
primary UNIBUS bus aderess, o youcan leave gap. 


Type Code 


Each SCSI target device attached to the host adapter’s SCSI bus must be defined. 
in the NOVRAM by a type code. A maximum of 7 SCSI target devices can be 
attached to each SCSI bus. SCSI initiator devices on the bus are notiidentified in 
the NOVRAN, however the total number of SCSI devices including targets and 
initiators cannot exceed 8, The UCI7/18 recognizes four different type codes 
(ype code 1 through type code §) for SCSI target devices. 
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For each SCSI target device that you define, Disk F.R.D. will prompt you for the 
remaining configuration parameters. The type code you specify for each target 
device delermines which configuration parameters ae equted. The ype codes 


‘TYPE CODE 1 (ST506 Device) 


‘A type code of 1 indicates that the SCSI target device being configured is « 
‘SCSI/ST506 device (for example, an Emulex MD01). 


TYPE CODE 2 (ESDI Device) 

A type code of 2 indicates that the SCSI target device being configured is ¢ 
SCSI/ESDI device for example, an EmulexMD21, MD23, or MD25, or a disk 
drive with an embedded SCSI controller). 

TYPE CODE 3 (Optical Device) 


‘A.type code of 3 indicates that the SCSI target device being configured is ¢ 
WORM (Write Once Read Many) optical drive ora Magneto optical drive 


TYPE CODE 4 (Autosize Device) 


‘A type code of indicates thatthe SCSI target device being configured is eny one 
of the three previous types, and thatthe physical configuration is tobe defined 
by data received from the target device, The purpose 0 type code 4s to allow 
the target device parameters to change, without having to reconfigure the device 
pparametersin the NOVKAM each time a new device is attached, This feature is 
particularly useful in aystems using aremovable Winchester drive, such as the 
Emulex ER2S. 


In order to use type code 4, the target device must support the following SCSI 
commands: 


= INQUIRY (12H) 
MODE SENSE (1AH) 
= READ CAPACITY (25H) 


CAUTION 


Iftype code 4 is used to autosize optical disks, disk 
packs written with the Emulex UCO4 Host Adapter 
‘will NOT be format-compatible with the UCI7/18. 
‘See Appendix for UCIM compatibility data 
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‘A number of factors mustbe taken into account when using type code 4. The 
‘Values returned and the source ofthese values varies from device to device and 
vendorto vendor. Because ofthe wide varity of device types and device 
‘vendors’ products that can be attached to the UCI7/16, itis beyond the scope of 
this manual to identify the method used by a specific vendor or device type. In 
general, the following methods are widely used today: 


1. Physical geometry, option configuration, and other device-dependent 
informations writen on the device media at format time. ‘The actual 
values used might come from default parameters supplied by the device 
controller itself, or from values suppted by the host adepter that was 
attached to the device atthe time thatthe device was formatted. 


2. Physical geometry, option configuration, and other device-dependent 
information is supolied by the device controller based on jumper and 
foc stings on he device contro or coded inthe device control's 


Because of these inconsistencies, the UCI7/UC18 uses the following methods to 
define drive size when type code 4is selected. 


Format Operation 


When the UCI7/UCI8 performs a format operation, it will first perform a mode 
sense to obtain defeult values. The information returned will be used to issue a 
‘mode select followed by aformat command. This means that eny parameter 

saved on the disk will be destroyed, and the drive will be formatted to ite default 


‘Normal Operation 
Except when formatting, the UCI7/UCI8 uses a MODE SENSE REQUEST 
‘CURRENT VALUES to size the drive. 
Note 
Ifyou use the lst option to display the drive size on 
previously unformatted or non-UC17/UCI8 


formatted drive, the drive size and the contents of 
the NOVRAM will beincorrect. 
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5.3444 


5.34.42 


53.443 


53.448 


Block Size 


This parameter specifies the size of e logical block, in bytes, on the optical drive, 
‘The acceptable values are 0 for a block size of 512 bytes, or 1 for a block size of 
1024 bytes. Disk F.R.D. will request this parameter only for type code 3. 


Number of Blocks per Track 


‘This parameter specifies the number of blocks per track. The valid rangeis from 
1 through 255. Disk F..D. will request this parameter only for type code 3. 


Size of Drive In Blocks 
‘This parameter specifies the sie ofthe optical drive in blocks. The valid range is 


from 200 through 4,294,967,295. Disk F-R.D. will quest this parameter only 
for type code 3. 


Total Number of Physical Sectors per Track 


‘This parameter apecfis the tta number of physical eectors er tack, including 
spares, The valid rangeis from 1 through 285. Disk F.R.D. vill request this 
Parameter only for type codes 1 and2, 


Total Number of Physical Heads 


‘Tris parameter specifies the total number of physical data heads per physical 
drive. The valid range is from 1 through 63. Disk F.R.D. will request this 
parameter only for fype codes 1 and2, 


Total Number of Physical Cylinders 


‘This parameter specifies the total number of physical cylinders per physical drive, 
inclucing spares. The velid range is from 1 through 4085. Disk F.R.D. will 
request this parameter only for fype codes 1 and 


Number of Spare Sectors per Track 


‘This parameter specifies the number of spare sectors to reserve pertrack. The 
valid range is 0 through 3. If Ois specified, no spare sectors are reserved. Disk 
E.R.D. will eques’ this parameter only fortype codes 1, 2, and 4, The suggested 
valueis 1 
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Number of Alfernate/Spare Cylinders 


‘This parameter specifies the number of spare cylinders per physical drive. The 
valid range is from 2 through 250, Atleast two cylinders must be specified as 
alternates, as the sector replacement algorithm needs tracks for working space. 
‘The suggested minimum value is2. 


Disk F.R.D, will request this parameter only for type codes 1, 2, and 4. If there 
are no spare sectors, Disk F.R.D. will not request this parameter. 


Enable MSCP Replacements 


This parameter enables oy dsales MSCP replacements, A “Y’ response enables 
MSCP replacements, while a “N* response disables MSCP replacements. Disk 
ER.D. will request this parameter only for type codes 1,2, and 4. For detalls 
about the effect ofthis option and device requirements, see subsection 5.3.1.28. 


Enable Transparent Replacements 


Disk F.R.D. will request this parameter only if the answer to the previous 
question (enable MSCP replacements) was ‘N", and only ifthe type code is 1, 2, 
cor 4, This parameter can aiso be enabled for type code 3 with Magneto-Optical 
drives. This parameter enables or distbles transparent replacements. A "Y" 
response enables transparent replacements, whilea "N" response disables 
transparent replacements. For details about the effect of this option, see 
subsection 5.3.1.28, 


Ignore FCT Factory Coching Table) Errors 


Disk F.2.D. will request this parameter only f transparent replacements are 
enabled, and only i the type code is 1, 2, or4. This parametercan also be 
‘enabled for type code 3 with Magneto-Optical drives. A"Y" response to this 
parameter causes Disk F.R.D. to ignore FCT errors. 


‘This parameter should be set to "Y” only in case of a malfunction which has 
‘caused the FCT area to become corrupt. If this happens, the UCI7/18 will not 
bring the device online, thus making itimpossible to access the data on the 
device. Setting this parameter to “Y" allows the online function to ignore FCT 
‘errors and allows the device to be brought online to retrieve the data, Once the 
data has been retrieved, this parameter should reset to “N” and the device 
should reformat 
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Split Drive 


This parameter allows the drive defined by this parameter block to be splitinto 
two logical disk units. Disk F.R.D. will request this parameter only for type 
codes i and2. A "Y" response splits the drive, 


‘A format command to the first logical unit will eformat the entire drive (BOTH 
logical units). 


Starting Block Number for Second Logical Drive 


This parameter will be requested only i the answer to the previous question 
(split crive) was "Y". This paremeter specifies the starting block number of the 
Second logical drive. Ifthe stating block number entered does not fall ona track 
boundary, Disk F.R-D. will truncete the value to the next lower track boundary. 
The valid range is eny value between 10 cylinders from the beginning of the drive 
and 10 cylinders from the end ofthe drive. 


Reduced Write Current Cylinder 


Disk F.R.D. will request this parameter only for type code 1. This parameter 
specifies the physical cylinder al which the write current to the data heads is. 
reduced. Some drives require thatthe write current to the heeds be reduced 
above a certain cylinder to reduce the strength of the fux transition. This, 
seduction prevents adjacent flux traristionsin the higher cylinders (where they 
are closer together] from displacing one another to stich an extent as to force 
data bits outof ther data clock windows. 


‘The valid range is from O through 4095. If you do not require a current 
seduction, specify the total number of physical cylinders. 
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Write Precompensation Cylinder 


Disk F.R.D. will request this parameter only for type code 1. This parameter 
specifies the physical cylinder at which the timing of write data transmitted to the 
disk dive must be advanced or retarded (with reference to the disk data clock). 
‘This timing shit compensates for timing shits that are caused by adjacent flux 
transitions inthe higher cylinders (where they are closer together). Shifting the 
‘write data with respect tothe data clock ensures that, when the datais read back, 
the data wil fll within the clock window, despite the tendency of one transition 
to affect the apparent positon of the adjacent transition, ‘This shifting is called 
precompensation. 


‘The val range is from 0 through 4095. If write precompensation is not 
required, specify the total number of physical cylinders. 


Step RatelCode 


Disk E.R.D. will request this parameter only for type code 1. This parameter 
specifies the stepping mode or step pulse rate of the disk drive. The valid range 
is from0 through 65,535. The table below is an example based on the Emulex 
‘MOI. For other devices, consult the user manual supplied with the device. 


Stepping Mode 


Unbutfered, 3 meee 
Buffered, 11 usec 
Butfered, 12 usec 


For the MDO1, Emulex recommends the fastest buttered step code available (step 
cade of 1). Use a shower buffered step code or the unbusfered step code if your 
rive requires it 


Removable Media 


‘This parameter indicates whether the disk media is fixed or removable. A "Y” 
response indicates that the media is removable; a "N” response indicates fixed 
media. 
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Disable SCSI Disconnects 


‘This parameter disables or enables SCSI disconnects. When enabled, drives 
performing time-consuming tasks release the SCSI bus temporarily and 
Feconnect when the taskis complete; thus, several operations can te performed 
at once. ‘Timing considerations for unique software applications might dictate 
that you disable disconnects. 


AY" response disables SCSI disconnects, while 
disconnects, 


“N* response enables SCSI 


Prevent Manual Spincown 


This parameter allows the user to prevent inadvertant spindown of a mounted 
‘media. This parameter is particularly important when a WORM oplical drive is 
tused because failure to write cached data and device maps to a disk before itis 
spun down can result in data loss. 


A yes response causes the UCI7/18 to issue a SCSI Prevent/Allow Media 
Removal command with the Prevent bit set whenever a device is brought online, 
This command prevents manual spindown of the drive until » Dismount 
comand ssid by the operating system, Whan the operaing system issues a 
Dismount command, the UCI7/18 issues a SCSI Prevent/Allow Media Removal 
‘command with the Prevent bit eset to unleck the drive and allow manual 
spindown of the drive. 


A no response disables the UCI7/18 from sending the SCSI Prevent/Allow 
Media Removal command during Mount and Dismount operations, No is the 
efaulk setting. Regardless of how this parameter is set, the UCI7/18 willisste a 
SCSI Stop command to the device when a Dismount/Unload command is issued 
by the operating system, 


Enable Synchronous Data Transfers 


This parameter enables or disables synchronous SCSI data transfers. AY" 
response enables synchronous data transfers; a "N° response disables 
synchronous data iransfers. Before enabling this option, be sure thatthe target 
devicebeing configured supports synchronous SCSI data transfers, 


Disable Host Adapter of Polling Drives 


During nosal operation, the UCI7/8 wil peridiallyaue Test Unit Ready 
commands to dete:mine changes in Power On stetus of devices on the SCSI bus. 
This action resets te Attention condition issued by SCSI devices on the first 
access after & power on. In some cases, where the user has written a SCSI driver 
that interfaces directly with the device via SCSI commands, for example, Pass 
Thru SCSI Mode, polling must be disabled to allow the driver to detect ard reset 
this atiention condtion. A yes response disables polling 
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5.3.4.30 


Anno resporse enables normal device polling. When the UCI7/18 is used in 
systems which use a standard MSCP driver this parameter mutst be enabled (user 
response = n) fo allow proper operating system response to drive 
Powerup/Powerdown transitions. 


Defining Addresses for Physical Drives 


‘A SCSI address and SCS] LUN must be defined for every drive in the system. 
‘Two values are written for each physical drive: the first valueis the SCSI address 
of the controller and the second value is the drive's SCS] LUN. The value that 
you select in NOVRAM for each controller's SCSI address must match the 
‘corresponding SCSI address selected on the controller. Similarly, the value that 
you select in NOVRAM for each drive's LUN must match the corresponding 
LUN value selected on the drive. In addition, no two SCSI devices on any one 
‘SCSI bus can have the same SCSI address 


The SCSI controller address range is through 7; the SCSI LUN range is 0 
through 7. For each physical unit thet you configure, you will be prompted to 
specify a Value for both the SCSI controller address aitd for the drive LUN, 


After you have answered all the configuration questions, F.R.D. will prompt for 
another unit. If ne units remain to be configured, of you have reached the limit, 
f 8 logical unit numbers, F.R.D. willask ifyou want to change any parameters 
before loading the NOVRAM. 


Do you want to configure another unit [Y ot N, def= NI? 
Do youwant to change any parameters {Y or N, def=NI? 


** ALL DATA ONDRIVE CAN BE LOST ** 
DO YOU WANT TO LOAD THE NOVRAM[Y or N]? 


Defect Management 


‘The UCI7/18 offers the user a choice of three methods to manage defects on 
magnetic disks, The type of defect management used must be programmed in 
‘he NOVRAM for each SCSI target device. The type of defect management 
scheme you choose depends on your application and the capabilities of the SCSI 
target device performing the defect management. 
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5.3.4.30.2 


HostInitlated Bad Block Replacement 


Sometimes referred to as MSCF-compatible mode, Host-Initisied Bad Block 
Replacementis a scheme whereby the host software is responsible for issuing 
MSCP “replace” commands (0 initiate block replacement. The conditions under 
‘which the hos software issues a replace command are dependent upon the host 
software and the type of error information generated by the UCI7/18. 


‘This mode of operation i fully DEC compatible ae provides software contol of 
replacements, It even allows blocks with uncorreciable or otherwise inaccessible 
data to be replaced by using a forced error flagging scheme to mark the replaced 
block in a way that informs the operating system that oniy the data in the block is. 
bad: the block itselfis good. 


“This method also provides power fall protection for those cases where a power 
fail occurs in the middle ofa replacement operation. Vatious flags are used to 
indicate what step ofthe replacement isin progress at alltimes, 20 that when 
ower s re-applied, any replacement in process can begin where it left of. 
Emulex recommends using ths mode whenever possible 


To use MSCP replacement, the target device absolutely must support all four of 
the following: 


= A48-tit ECC guarantees that any 16-bit data error will be reported as an 
uuncorrectable ECC error. 


= SCSIRe-assigh, Read Long, and Wrile Long commands 
The SCSI target device must guarantee thatthe ECC provided by the 


UCI7/18 during the Write Long operation is not modified in any way by 
the target device before being wailtento disk. 


= The SCSI target device must guarantee thatthe ECC written to the cisk 
during the Write Long operation is not modified in any way by any. 
subsequent Read or Read Long operation. 


‘The only SCSI devices that Emulex guarantees willsupport Host-Initiated Bad 
Block Replacement are the Emulex MDO1, MD21, MD23, and MD25 controllers, 
and the Emulex ER2IS removable subsystem 


While some SCSI device controliers and embedded drives might support these 
features, Emulex cannot guarantee proper operation now or inthe future. 


Itis the user's responsibility to contact the vendor of the SCSI device to secate 
compliance and performance commitments. 


‘This mode is enabled by answering “Y" to the NOVRAM prompt, “Do you want 
to enable MSCP replacements?” 
Controller-ntiated Bad Block Replacement 


Sometimes referred to as Transparent mode, Contoller-Initiated Bad Block 
Replacement is supplied as a best-case alternative to Host-Initited Bd Block 
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Replacement for those SCSI target devices that do not provide the features 
required forhost-initiated replacement. Inthis mode, the UCI7/18 firmware 
initiates and controls the replacement operations transparently to the host 
software. This mede allows blocks with correctable dala errors to be replaced via 
the SCSI re-assign command, The replacement operation is protecied during 
owe: falls by caching the date and using fags that indicate the progress that hes 
been made on any replace command that was in progress when the power fail 
‘occurred. During the replacement operation, a special FCT area on the disk is 
used to cache replacement data and progress fags. 


The principle disadvantage of this method is that since forced error flagging 
canrit be done, blocks with uncorrectable data errors or inaccessibie date fields 
cannot be replaced dynamically during system operation. In the case of 
Uuncortectable data eors (or amps, uneorrefable BCC enor, Bock not 
found, etc.) the UCI7/18 simply reports the fact that an uncorrectable error has 
‘occurred. ‘The operating system will hen proceed to deal with the error much as 
twould deal witha “Forced Error”. Blocks with uncorrectable dats errors can’ 
only be replaced by using the replace block operation of Disk F.R.D. 


Blocks with correctable or soft data errors ere replaced dynamically by the 
controller before they become uncorrectable. For these replacements to occur, 
the SCSI target device must support the SCSI re-assign commands and must 
teport the fact that a correctable error has eccurred, Correctable errors can 
include ECC-correctable data errors or retry-corrected header operations, If the 
target device simply sens corrected data of retries the operation until itis 
successful, but does not report the error to the UCI7/18, no replacements will 
occur. 


Correctable errors will be reported to the operating system via the MSCP error 
Jog packets, fo enable the operating system to be aware that replacements have 
‘in fact taken place. This allows the user to monitor the status of a particular 
drive, 


This mode is enabled by answering “N" to the NOVRAM prompt, "Do you 
‘want to enable MSCP replacements?” and "Y” to the NOVRAM prompt, "Do 
‘you want to enable transparent replacements?” 


Non-Biock-Replaceabie Device Mode 


‘The Non-Block-Replaceable Device mode must be usedif the SCSI target device 
does not support the SCSI re-assign command, or if the target device is an 
optical device. This mode completely precludes dynamic block replacement of, 
any kind while operating the system. 


All errors, correctable or uncorrectable, willbe reported to the system via MSCP 
errlog messages. This mode of operation should only be used with devices that 
Provide very sophisticated error recovery schemes that preclude the occurrence 
af reported errors (for example, optical devices). 
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This mode x enabled by answering "N” tothe NOVRAM prompt, “Do yeu 
want fo enable MSCP replacements?” and “N" jo the NOVRAM prompt, "Do 
you want to enable transparent replacements?” 


NOTE 


All ofthe following options ace designed tobe run on 
‘mulple diver, Price to stating each option you wil 
be prompted fora device mise fo ten. Device 
ruber can be entered inary sequence. To 
terminae the drive rumber prompt, enter a-<CR>. 
‘Aloperatons excep: Reisiityafepeformed on a 
Single dive ata ine. Any drive that falls ocr 

and testing mavesto the next drive inte singe The 
Reliability tests are run on all specified devices 
Simultareosth, 


Option 4 - Format 


The Format option initialy formats a magnetic disk drive. The operation writes 
sectorheaders and initialzes the drive's RCT tables. It is used te format a virgin 
drive, a drive that has been determined to contain unusable deta, ora drive with 
2 format thal is improperto use with a particular controller. 


After formating, the drive contains avalid RCT (Replacement Caching Table) 
‘with a serial aumber youspeciied. 


‘The SCSI Device Controlier performe the actual format operation in response to 
4 SCSI format command withthe “Complete List” and “Format Data” bits set, 
‘The Defect List sent will indicate no defects 


Depending on the SCSI device contreller used, the format operation might also 
replace defective blocks contained in the Manufacturer's Defect List (MDL) 
perform a Read after Write pass with worst case data patterns and replace any. 
blocks with errors, or any other tests (o find and replace defective blocks. The 
following subsections area list of actions performed by Emulex SCS! bridge 
controllers during formating. 


CAUTION 


When Option 1 (Format) is used, BOTH logical units on 
a split dive WILL BE FORMATTED, When formatting 
a split drive, YOU MUST SPECIFY BOTH UNITS 
WHEN ASKED FOR DEVICE NUMBERS TO TEST. 
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Emulex MDO4 (SCSUSTS06) 


‘When the format command is received, the MDOI will format the entire unit 
using the geometry information sent from the UCI7/18 via the Mode Select 
Command. Afterthe format completes, each block on the dive is tead, Any 
block that produces an error during the reed operation i replaced. 


Emulex MD24, MD23, and MD25 (SCSIIESDD) 


‘When the format command is received, the MD21, MD23 and MD25 will format 
the ertire unit using the geometry information sent from the UCI7/18 via the 
mode select command. Any blocks listed in the drive's MDL will be replaced 
during the format operation. Blocks listed in the Grown Defect List (GDL) are 
not replaced during format. ‘This is cone purposefully to prevent blocks which 
may have been erroneously replaced in the event of a system malfunction. 
Because the MDZ1, MDZ3 and MD2s controllers replace a block sted the 
MDL, they do notuse the read pass performed by the MDO1 controller. 


When the mode select command containing the drive geometry information is 
received, the MD21, MD23 or MD25 checks the value supplied for the number of 
Sectors per track, if the drive being formatted isin hard sector mode and there is 
a difference between the value requested and value returned by the drive, the 
Mode Select Command wil be ejected by the MD21, MD23 or MD25. Disk 
ERD. will print a warning message: 


MODE SELECT COMMAND FAILED FORMATTING WITH DRIVE DEFAULT PARAMETERS 


The format will continue to normal completion. The consequence of this 
‘message is that the value returned for user size might net be accurate. This can 
be corrected eitherby reloading the NOVRAM with the correct value for the 
number of sectors per track, orby setting the NOVRAM to autoconiigure the 
device, 
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5.3.3 


Non-Emulex SCSI Devices 


In general, most SCSI devices on the market today support the Mode Select 
‘Command and willfollow the same rules that Emulex controllers follow. Keep 
in mind thatthe Mode Select isan optional SCSI command. Some devices do 
‘ot support the Mode Select Command because their geomety i fixed by switch 
settings, by jumper settings, or by firmware. In this case, the Mode Select 
Command wil fail and Disk F.R.D. will print a warning message. Operation will 
continue as cescribed for the MD2i, MD23 and MD25 controllers. The only way 
to Buarntee ha vali ser is presented fo the sytem ie etherby sting 
the NOVRAM to auloconfigure the device, or by ensuring thatthe geometry 
values loaded into the NOVRAM match the actual drive geometry. 


Magneto-Optical Devices 


Although Magneto-Optical devices appear to the system as re-writabte devices, 
they contain peculiarities that must be taken into accoun: during format. When 
‘the Sony drive is issued a format, the drive actually formats the disk pack. The 
Richo drive performs a dummy format, which does not format the dave at all. In 
addition, the Richo drive reacts like a WORM device: when it reads an unvritten 
block, it retums a Blank Check condition. Since this is unacceptable on a 
‘magnetic device, a block must be writen before it can be read 


‘The UCI7/18 stabilizes these peculiarities by performing a Single Pattern Write 
Fass ofthe entire disk pack whenever the Format option is iwoked. ‘Tis feature 
allows you to read all locks on the disk after format, just ike @ magnetic drive. 


Option 2- Verity 


‘The Verify option write- and read-exercises all user-available blocks, Disk E.R.D. 
‘uses four worst-case data patterns to find and replace pattern-sensitive blocks 
not found in the drive defect list. It asks forthe logical unit number (LUN) of the 
strive to be verified. Afteryou have entered all the LUNs to be verified, Disk 
ER.D, will prompt for the number of Write/Read passes, 


Verify operations are performed on 32 logical blocks at atime. Logical blocks are 
referenced by Logical Block Numbers (LBN), 
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During verity operations, Disk F.R.D. does not do anything to cause the SCSI 
target device to diminish its normal error recovery techniques. ‘This means that 
the ability of DiskF.R.D. to find and replace defective areas on the media 
depends on the target device reporting that an error condition has occurred. 
Generally the lower the level of ftering thatthe device does, the more efficient 
the Verify option will be. 


‘When Disk F.R.D, encountersa block that it cannot access because of header or 
data feld erors, Disk FR.D. displays the LBN in error. Beceuse the faling 
pattem might notbe the ist pattern it is possible that replacement blocks might 
not be tested withall pater. For this reson, Emulex recommends running at 
least two Verify passes over ald data pattern, 


‘The verify option also offers a bad block replacement feature which, when 
‘enabled, replaces any bad blocks reported by the SCSI target device 


At the end of all testing or when you enter a <Ctrl C>, Disk F. 
‘number of bad blocks detected by the Verily operation. There 
-message if the Verify option does not detect any errors. 


reports the 
Ye RO 


Option 3 - Format and Verity 


‘The Format and Verify option formats a drive, then tests the surface for defective 
and pattern-sensitive sectors. It performs both of the operations that are 
available separately with options 2 (Format) and 3 (Verfy). This option also 
offers bad block replacement feature which, when enabled, replaces any bad 
blocks found during the verify operation, 


Option 4 - Data Reliability Test 


The Data Reliability Test option thoroughly tests the disk subsystem. The 
reliability test uses Write, Write/Check, and Read functions to test the controller- 
to-drive portion of the subsystem. In addition, an independent DMA operation 
between the host memory and the controller tests the host-to-controller 
interface, 


The test defaults to two reserved diagnostic cylinders go that user data will be 
protected. However, at your option the Data Reliability Test ean check the entire 
disk, including the user data area, To run the reliability test indefinitely, select 0 
(zero) passes. 
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If the test encounters errors, Disk F.R.D. displays text exror messages, These 
‘messages are primarily for use by Emulex technical support personnel. 


Option 5 - Format, Verity, and Reliability Test 


The Format, Verify, and Reliatlity Test option combines Options 2 (Format), 3 
(Verify), and 5 (Deta Reliability Test). This option automates the initialization 
and testing of drives, since you can select multiple drives andl activate the data 
reliability test without having to walt for the format and verify options to 
complete. The format and verify portions of this option run in the order of the 
drives selected. Drives with hard faults are dropped and the sequence maves to 
the next drive in the lis. The reliabilty portion of this option runs 
simultaneously on all selected drives. 


Option 6 -Read-Only Test 


The Read-Only Test option causes all the user-available blocks on the selected 
drive to be Read-only, not Read/Write, during the Verify pass, When a block is 
encountered that cannot be accessed because of header or data field errors, Disk 
E.R.D. displays the Logical Block Number. 


The Read-Only Test option also offers a bad block replacement feature thet, 
when enabled, replaces any bad blocks. Because Disk F-R.D. does not cache any 
tead data, no corrected data is available to putin the replacement block. This 
means that the defective blocks replaced, but no forced error fag is set in the 
replacement sector, so the date is nonvalid. 


CAUTION 


‘This might cause problems the replaced blocks 
contain executable program files. For this reason, 
you should back up sensitive data before running the 
Read-Only Test option with the replacement feature 


The Read-Only Test option canbe used only if the driveis formatted. 
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‘The List Known Units option lists al the drives that are configured in the 
NOVRAM. Only those units that the controller can select are listed as available. 


A.user size (§12-byte blacks) is listed with all drives found by this option. The 
user size does not include RCT area, diagnostic cylinders, designated or hidden 
spare tracks or blocks, etc 


NOTE 


‘When creating partitions under ULTRIX, be sure a 
pattition does not extend past the user area into the 
RCT ordiagnostic area. Like all MSCP devices, the 
LUCIZ/UCIB depenes on the host software to control 
accesses to the RCT and diagnostic area of the disk. 
Frilure to observe the user size limitation might 
corrupt the disk and render it unusable without 
reformatting. 


‘The user size reported by this options caleulated from geometry data contained 
in the NOVRAM for either type code 1 or type code 2. When type code 4is used 
to autoconfigure devices, the user siz is calculated from geometry information 
returmed by the Mode Sense command, 


mn order forthe reported user tie tobe accurate, the following two conditions 
must be met: 


= When using SCSI target devices that support Mode Select and Mode 
Sense, a Mode Select Failure message must not have occurred during 
format ofthe device, Ifsuch a message was received, the user size 
reported by this option will be incorrect, because the geometry 
information contained in the NOVRAM does not agree with the geometry 
parameter used by the device during formatting. If this occurs, you can 
Correct the user sze by reloading the NOVRAM with the correct geometry 
information and reformatting the dive. 


= When using SCSI target devices that do not support Made Select end 
Mod: Send, yous ensure that he dive geometry valus loaded into 
the NOVRAM are identical to those used by the target device. 


5.39 Option 8-Repiace Block 


The Replace Block option allows you to replace a specific bad block or group of 
bad biocks without using the blanket replacement feature found in the Verify and 
Read Only options. You enter the logical blocks to be replaced in decimal MSC? 
Logical Block Number format. 
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Option 44- Optical Write a Diagnostic Sector 


‘The Optical Write a Diagnostic Sector option verifies the ability of the optical 
subsystem to correctly perform write operations in a special diagnostic area 
before aitemptingto write datain the RCT or dats area. Each time this option is 
invoked, the UCT7/18 writes the next blank section available from the diagnostic 
area. The data field is written with the LBN of the sector being written. After the 
write occurs, a read check is performed to verify proper write operation. 


Note that this optior 


not to be used on Magneto-Optical. 


Option 10- Optical Read All Diagnostic Sectors 


The Optical Read All Diagnostic Sectors option performs a reed operation on all 
diagnostic sectors previously written. Proper read operation is verified by 
comparing the LBN information read from the data field with the LEN being 
accessed and verifying that they match, 


Note that this option is not to be used on Magneto-Optical, 


Option 9- Write RCT 


Option 9 is used to initialize the RCT area on a disk drive as required by MSCP. 
This option is designed primarly for use on optical (WORM) crives that cannot 
use the FORMAT eption. Also, use this option to initialize the RCT area on a 
‘magnetic or Magneto-Optical drive that has previously been formatted by a non- 
Emulex host adapter, 


This option will prompt for a serial number, Enter the number into the RCT 
area. Before writing the RCT, this option fist checks to see if the device isa 
WORM. If so, it will check to see if the chosen RCT already exists, IFit does, 
FAR.D. wil inform the user that the RCT is invalid and no write will be 
performed. if the RCT Write is successful, F.R.D. performs a READ pass to 
‘verify that the RCT was properly writen. Ifthe attached drive is a WORM, this 
option should only be used after verifying proper subsystem operation using 
Option 10 (Optical Read All Diegnostic Sectors) and Option 11 (Optical Write a 
Diagnostic Sector) 


‘The UCI7/18 does not require en RCT on Optical WORM disk packs. This 
option hes bren provided to create packs that must be used on Emulex UCOS/14 
or UCO7I08 host adapters with Revision “F’ or lower firmware 
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5.3.14 


Option 42- Issue Mode Select 


‘This option enables a user to issue a MODE SELECT command to a device thatis 
configured in NOVRAM. Data can be altered (if CSS compatible) ane byte at a 
time. Consalt the drive manufacturers’ documentation to find the appropriate 
SCSIparameter values lo issue to the drive. The SCSI commands that must be 
supported sre MODE SENSE and MODE SELECT. Note thet issuing Mede 
Selectis of no useif the device does not save the parameters. 


Option 43 - Display NOVRAM 


‘This option displays the current contents of the NOVRAM. 
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Tape F.R.D. 


‘Tape F.R.D. is a diagnostic ulity designed to provide the following functions: 
= Load and Eéit the configuration data needed by the UCI7/18 
1 Test the functions of the host adapter and tape diive 
‘= Verify the switch settings on the UCI7/18 module 
Options are elected through menus, which are accessed fom he hes stem 
NOTE 
Configuretion options must be loaded into the 
NOVRAM before the host adapter can be used. 


Although the NOVRAM is loaded at the factory, its 
contents might not meet your system requirements, 


After you specify the type of terminal and enter a <retum>, Tape F.R.D. 
displays the Tape F.R.D. Main Menu. 


Initial Screen 


‘The initial Tape F.R.D. screen shows the revision level of the Tape E.R.D. 
firmware being nced, the tape drive(s) status, and the CSR addrese loeati 
Tape FR.D. prompts you to specify whether you are using a video o: hardcopy 
terminal to run the diagnostics. 


NOTE 


‘Video Display mode supports only DEC VT100 
series video terminals and compatible video 
terminals. Use Hardcopy mode for all other 
terminals. 


After you specify the type of terminal and enter a <retuin>, Tape FR.D. 
cisplays the Tape F.R.D. Main Menu. 
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Main Menu 


Figure 5-2 shows the Tape F-R.D. Main Menu asit appears on a video display 
terminal. This menu presents choices for running tape diagnostic tests, 
‘configuring the subsystem for tape drive characteristics, and for displaying the 
switch settings. 


MAIN WENU 


Dre contiguation 
-ROVRAM maintenance 
(Teste 


ction men 
‘lich settings 


Soleet uncon 


Cie - Returns you tote preveus level 
Sumentinput ino <A> entered 
or pronet 


Figure 5-2. Tape F.R.D. Main Menu 


NOTE 


(On initial power up, some drives (i.e, Exabyte) 
‘might be unaccessibie on the SCSI bus or up to 

120 seconds while running self tests. Because of this, 
the drive status that Tape F.R.D. returns can vary, 
depending on the state of the drive when Tape 
F.R.D. was started. The drive status cen be any of 
the foliowing: 


= Unit not there 
‘= Unit offine or not ready 
= Unit online 
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‘To make a selection from the Main Menu, type the letter ofthe selection you 
want and follow it with a<return>. The choices are: 


A- All tests. All onboard firmware installation diagnostic tests are executed and 
any errors reported. This s a basic reliability test. 


D.- Drive configuration. This option is used to specify the SCSI address and 
LUN of al attached drives. You can also load the address even if no drive's 
attached. This allows you to add drives later without running F.R.D, When this 
‘optionis selected, the current deve configuration s displayed. The defaull value 
displayed is the current value. 


‘You are then asked if you want to modify the configuration. 1 you answer 
the control is returned to the Main Menu. 


umber ot eves to contour 0-7 
Diva MILs. Or.aet 

Dive #1 Lun number 
Dive f2ia 
Dave F2Lun nut 


woaly? yinsel=n) 


Figure 5-3. Drive Configuration Menu 


‘A SCSI address and SCSI LUN must be defined for every drive in the system. 
‘Two values are writen for each physical drive: the first value is the SCSI sddress 
of the controller and the second value is the drive's SCSI LUN. The value that 
you select in NOVRAM for each controller's SCS] address must match the 
‘corresponding SCSI address selected on the controller. Similarly, the value that 
you select in NOVRAM for each drive's LUN must match the corresponding 
LUN value selected on the drive. In eddition, no two SCSI devices on any one 
SCSI bus can have the same SCSI address. 


‘The SCSI controller address range is 0 through 7; the SCSI LUN range is 0 
through 7. For each physical unt that you configure, you willbe prompted to 
specify a value for both the SCSI controller address arid for the drive LUN. 
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N- NOVRAM maintenance, Current configuration values are displayed and 
any errors are reported. You can make changes to the NOVRAM through this 
option 


T.- Test selection menu. This option lets you selectively run any of the six 
onboard diagnostic tests. A loop count selection lets you determine how many 
times the tests are run 


5 - Display switch settings. The switchpack ONIOFF settings are portrayed on 
this screen to verify thatthe firmware has interpreted your settings correctly. 
The specific configuration options represented by the switeh settings are also 
identified. 


5.4.24 — AllTests 


This option performs the following tests, in sequence: BOT and rewind test, 
\rite/read tes, filemark test, space forward/reverse tes, positioning test, and 
host memory DMA test. 


Your response to the loop count prompt determines the number of passes of the 
‘est loop. A value of 0 causes the test sequence to continue until halted with a 
<etlle> 


5.4.22 NOVRAM Maintenance 


This function lets you specify the UCI7/18's configuration options. When 
selected, the NOVRAM's current data is displayed on the terminal, You will see 
the NOVRAM parameter descriptor, followed by the range of values in 
parentheses, 


‘The NOVRAM menu forthe TMSCP emulation is shown in Figure 5-2. 


NOTE 


‘The default value, which appears with the range of 
values for each option, is indeterminate and indicates 
only the current value. This value might oF might not 
be the value that your installation requires. 


If the NOVRAM maintenance function fails, it could be because of corrupted or 
lunprogrammed NOVRAM, In this case, an error message will be printed and 
you are permitted to continue the operation. 
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‘You wil thenbe asked if you want to modify the NOVRAM. 


Ifyou answer ‘N", contro is returned to the Main Men. 


Enable SCSI discennect yn, det =: 
sec delay Detwoen DMADuIsIE (4, dated) 
‘Adaptive OMA in, dat 

Enable SCSI elow cable mode in dat) 
Eneble SCSt party checking Qn, del =) 
Enable syctvanovs SCSI rane madayn,del=y) 
‘Adaptive DMA tveshol (77, del « 360) 

as retry count fr tape aor (0,3 

SCSI acter (27, dat=7 decl: 


Naty? gn, cal=n) 


Figure 5-4, Sample TMSCP NOVRAM Maistenance Menu 


Tryou answer "Y", the cursor moves tothe frst data field to be modified and you 


can make changes. 


‘At a hardcopy terminal, the descriptors will be output and the cursor will be 


positioned at the end of the prompt. 


Ifyou enter a CTRUZ or CTRLIC, control returns to the main menu and the 


NOVRAM will not be written, 


Menu selections are described below. 


Options: 


= Enable SCSI disconnect. This parameter disables or enables SCSI 
disconnects. When enabled, drives performing time-consuming tasis 
release the SCSI bus temporarily and reconnect when the task is 
complete; thus, several eperations can be performed at once. Timing 
considerations of unique software applications might dictate that you 


disable disconnects. 


A.*Y" response erables SCSI disconnects, while a 
SCSI disconnects 


response disables 
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User delay between DMA bursts. This parameter sets the value of time 
in microseconds that the UCI7/18 waits to raise NPR (Non-Processor 
Request) between DMA bursis. The valid values are either 2 or 4. 


Adaptive DMA. This parameter enables or disables the UCI7/18's 
adaptive DMA mode. Enabling this option ensures that CPU or other 
device functions are not locked out for excessive perieds of ime, by 
allowing the UC17/28, while in the middle of a DMA transfer, to release 
the bus to another device. When disabled, the UCI7/18 will seize the bus 
for the entire DMA burst count. 


A-*Y" response enables adaptive DMA, while a “N response disables 
the mode. 


Enable SCSI slow cable mode. This parameter enables or disables the 
ESP IC's slow cable feature. A “Y" response enables the Slow Cable 
‘mode, while a “N" response disables the mode. 


This feature might need to be enabled in systems where unshielded cables 
of maximum SCSI buslength are used In holsy environments. The 
Emulex SCSI Processor (ESP) IC used on the UC17/18 is avery high 
speed device. Because ofthis speed, itis possible forthe IC to react toa 
short duration noise pulse, which might be ignoced by slower ot lower 
petfermance SCSI chips. When the Slow Cable mode is enabled, the 

SP chip requires longer signal durations on these critical signals, thereby 
acting as a noise filter. Emiulex recommends using shielded SCSI cables 
and minimizing cable lengths, to eliminate the need for Slow Cable mode. 


If you must use unshielded maximum length cables, we recommend that 
you enable Slow Cable mode. Except in the case of very high speed 
‘synchronous disk drives, this use of Slow Cable mode will have no 
adverse effect on system performance. 


Enable SCSI parity checking. This parameter enables or disables SCSI 
aly checking. AY rexponse enables parity checking, while a’N 
response disabies parity checking, Before enabling this option, ensure 
that the SCSI device you are connecting supports pati 
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= Enable synchronous SCSI transfer mode. This parameter enables or 
disables synchronous SCSI Transfer mode. A *Y" response enables, 
synchronous SCSI data transfers; aN" response disables the mode. 
Make sure the target device being configured supports synchronous 
‘ransfers before enabling this mode. 


= Adaptive DMA threshold. ‘This parameter sets the DMA threshold 
value. The UC17/18 uses this value to determine how many words into @ 
DMA burst it will wait before checking to see if another device on the 
LUNIBUS bus has set NPR. The range is 1 through 7. 


The higher you set this value, the less often the UCI7/18 wil relinquish 
bus mastership to other devices. In VAX systems with alarge number of 
interactive terminal users, the frequency of bus interrupis can be quite 
high. In thistype of application, it you set the DMA threshold too low, 
the effect i to increase the length of time it akes for tape applications to 
complete. Ifyou set the DMA threshold toe high, it might affect the 
apparent user terminal response time. Emulex recommends setting this 
value over decreasing It only if terminal response or data late problems 
‘on other devices occur. 


‘= Max retry count for tape errors. This parameter defines the number of 
retry operations that the controller wil try before reporting an error. This 
is mot e software parameter and will not affect software retries. Lowering 
the rety coun wlredue the ne required tinal tape, especially 
for tridensity drives. The range is 0 through 10. For an Exabyte drive, 
‘we recommend a value of, since this device does its own rettes 


= SCSI adapter isd. This parameter sets the SCSI address of the UCI7/18 
host adapter. The valid range le from 0 through 7. 


NOVRAM Setyp and Subsystem Testing 5-33, 


Test Selection 


This option permis youto selectively run any ofthe sixtess by means ofa 
menu, Type the ltr ofthe tt folowedby a-<retumn>, athe prom! 
Repent for as many testsas you wan, thenselec “Coto begin tes exeution, 


‘TESTSELECTION NENU 


OT ond Rewn 
ies 

‘mare 

3 SpaccTorwarctraverse 

P -Posticning 

E -Posiiening to€T 

Request Senge 

HHost Nemory MA 

Leap count 

1 ispiayeolectons 

Clear selections 

Seo, 

-Exiine Menu 


8. 
Ww. 
Y 


‘Selact Function (=) 


CTRUIC- Retuns you othe pravious vel 
(OTALIU- Deletes curentinpul no <CR> entered 


Figure 5-5, Semple Tape F.R.D. Test Section Menu 


Six diagnostic tests and their descriptions follow. Other selections deal with 
displaying and running the tests, 


B- BOT and Rewind. The UC17/18 checks for the Beginning of Tape (BOT) 
status by issuing awrite, then rewind, command. 


W-  Write'Read, The UCI7I8 issues a series of write and read commands 
and compares the data, 


mark, The UCI7/18 writes a filemark, rewinds, spaces forward a 
record, and checks for the End of File (EOF). 
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Space forward/reverse. In this test, the UCI7/18issues commandsto 
‘heck that the tape drive is properly spacing forward and backward with 
respect to the EOF mark. 


Positioning. The UCI7/18 issues write, rewind, and space commands to 
check that the tape drive can position properly. 


Positioning to EOT. The UCI7/18 issues write, rewind, and space 
commands from BOT to EOT. On a full-length tape, this test could run 
for over two hours. Youcan shortenthis time by using special 
low-capacity tape cartridges available from Exabyte. 


Request Sense. This option causes the information returned by the SCS] 
request sense command to be displayed. 


Host Memory DMA. The UCI7/18 uses host memory as @ scratch pad 
to veriy thatthe UNIBUS bus function is transfering data properly. 


Loop Count. This option lets you determine how many times, from0 to 
255, a given testis executed. Selecting 0 is equivalent to selecting an 
inginite number of passes, If this option isnot used, the defauit number 
of executions is 1. 


Display selections. Thisis a convenience option. Test selection is 
‘ypcaly made by selecting (out not eeeting) the tests you wan alla 
‘once, then selecting the "Go" option which executes the tests. If you want 
{o see the tests you have selected prior to executing them, Display 
selections will list them on the sereen. You can then either go ahead with 
lest execution or change the tess. 


Clear selections. Iryou want o cance the tests you have previously 
selected But not executed, this option will effectively cancel all selections. 


Go. This option begins test execution. You will be asked for 
confirmation that you do want to run the tests, 


Exit this Menu. ‘This option will return youto the Main Menu. 


Completed tests are followed by @ message on the screen confirming the number 
of passes made and the number, if any, of hard, soft, or device errors. 


NOVRAM Setup and Subsystem Testing 5.35 


Display Switch Settings 


This option shows the suitch settings of Sand SW4 when using TMSCP on 
SCSI Port Qor SW2 and SW3 when using TMSCP on SCSI Port 1. Asample 
display for SW (SW2 for Por 2) follows in Figure 5-6; a sample display for SWS 
(S13 for Port 2) is shown in Figure 57, 


{Uor7I¥8 HostAdapte Reset Such, Urveadable Hecwera Switch 
Enable Fast Fie Search 

Not Used 

‘Continue oneal test exor 


Figure 5-6. Sample SWI or SW2 Switch Setting Display 


such ale 
OFF ON 


1 
‘dvoss = 1774800 Oct 

1 

, 

‘Tuscr 

Unrencabie aware ston 
Not Uses 

Not Uses 

Not Uses 

Not Used 


Figure 5.7. Sample SW3 or SW4 Switch Setting Display 
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Integration and Operation 


Testing and Indicators 


‘There are three light emitting diodes (LEDs) on the UCI7/18 PWB. These LEDs 
are used for both diagnostics and for normal operations. 


I switch SWi-1 is OFF, the UCI7/18 executes a preliminary test at the following 
times: 


On power-up 
After a reset condition 

‘After a bus initialization 

‘After a write operation to the base address register 


‘The seltest routine consists of two test sequences: preliminary and self-test 
‘The preliminary tet sequence exercises the 80C31 microprocessor chip and the 
Emulex SCSI Processor (ESP) chip. When the UCI7/18 successfully completes 
the preliminery test, LEDS illuriniates indicating that the UCI7/18 is waiting for 
MSCP or TMSCP initialization. 


During MSCP or TMSCP initialization, by host software control, the UCI7/18 
‘executes a second self-test that exercises the buffer controller chip, the Fost 
‘Adapter Controller (HAQ chipand its assoated suit, the onboard RAM, 
and the control memory EPROM. If the UCI7/18 passes this sequence of ks self- 
test sucessful, all tree UCI7/18 LED indeatorsare OFF. 


Fa fatal error is detected ether during sel-test or while the system is running, all 
finree of the LED indicators are ON (iluminated) Ifthe UCI7/18 falls to pass its 
power-up sel-test, you can select a special diagnostic mode (switch SW1-4 or 
SW2-4 ON) which causes the LED incicators to display an error code. See Fault 
Ikolation Procedure in Section &, TROUBLESHOOTING. 


During normal operation, LED! and LED? ficker occasionally. These LEDs are 
used to indicate UNIBUS bus activity and SCSI acivity, respectively. 


Operation 


‘There are no operational instructions. The UCI7/18 is ready for MSCP or 
‘TMSC? initialization as soon agit is powered up, 
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6.2 


Overview 


‘This section describes the several diagrostic features with which the UCI7/18 
Host Adapteris equipped, and outlines faultislation procedures tha! use these 
diagnostic features. 


Subsection | Title 


Overview 


62 Service 
63 Fault lolation Procedure 
64 Power-Up Self-Diagnostic 
65 Fatal Error Codes 


Service 


Your Emulex UCI7/18 Host Adapter has been designed to give years of trouble- 
free service, and was thoroughly tested before leaving the factory. 


Should one of the fault isolation procedures indicate that the UCI7/18 is not 
‘working properly, the product must be returned to the factory or to one of 
Enulex sauthonze repa: centers for service, Emulex products are not 
designed to be repaired inthe fied, 


Before returning the product to Emulex, whether the product is under warranty 
‘or not, you must contact the factory or the factory's representative for 
instructions and a Return Materials Authorization (RMA) number. 


Do not return a preduct to EMULEX without authorization. A product ot 
component returned for service without an authorization will be returned tothe 
owner atthe owner's expense. 


In the continental United States, Alaska, and Hawail contact: 


‘Emulex Technical Support 
13545 Harbor Boulevard 
Costa Mesa, CA 92026 
(714)662-5600 TWX (910) 595-2521 
Outside California: (800) 854-7112 


After 5 p.m. Pacific Time, call (830) 638-7243, When answered, you will be 
prompted to key in 37115, followed bya # symbol, then 2 message. 


Outside the United States, contact the distributor from whom the subsystem was 
initially purchased. 
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To help you efficiently, Emulex or its representative requires certain information 
about the product and the environment in which t is irstalled. During 
instalation, you should have made «record ofthe switch settings on the 
Configuration Reference Sheet. 


After you have contacted Emulex and received an RMA, package the product 
(preferably using the original packing material) and send it postage paid to the 
address provided by the Emulex representative. You must also insure the 
package. 


Fault Isolation Procedure 


This fault isolation procedure is provided in flowchart form in Figure 6-1. This 
procedure is based on standard troubleshooting techniques as wel as the self 
Aliagnostics incorporated into the UCI7/18. The procedure is designed to be used 
if the self-test falls or if many etrors are flagged by the subsystem during normal 
‘operation, (if neitner of hese events takes place, then @ isnot necessary to 
follow these procedures.) 
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TAAL WAROWARE ERROR, RESET CONTROLLER 
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Figure 6-1. Fault Isolators Chart 
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Power-Up Self-Diagnostic 


‘The UCI7I18 executes an extensive self-disgnostic to ensure that the host 
adapier isin good working order. The self-test is divided into several parts. 
‘Table 6-1 indicates the order in which the tests are performed, 


‘The first two tests are executed immediately after power-up, a reset, a bus INIT, 
‘or awrite tothe base address register. The other tests are executed as the 
controller interacts with the MSCP or TMSCP initialization routine. Ifthe 
1UC17/18 fas any of the test, it posts a fatal error code in the low byte of the SA. 
‘ealter (one address pis 2) and tums onal three LEDs. The MSCP and 
TMSCP fatal error codes used by the UCI7/18 are listed in Table 6-2. 


To help determine the location of the problem, the operator can select a special 
diagnostic mode that causes the LEDs to dsplay an error code, To enable this 
diagnostic mode, halt the CPU. Turn ON SW1-4 (UCI7/UCIB Port 1) or SW2-4 
(UCI7IUCI8 Port2). Next, the host computer must be powered down or the 
‘UCI7I18 Reset/Halt switch (SW1-1 for UCI7/18 Port 1; SW2-1 for Port 2) must 
be toggled (turned ON and then OFF) to cause the UCI7/18 to again perform its 
self-test. 


Upon encountering an error, the host microprocessor halts and the LEDs display 
‘an error code. The error codes are listed and describedin Table 6-1. 


1 the UCI7/18 completes the diagnostic mode without errors, all three LEDs are 


OFF. After testing is complete, be sure to turn OFF SWI-4 or SW2-£. Reset the 
UCIZi16 Hest Adapter before using it. 


Table 6-1. LED Error Codes 


1 Error Description 


CPU Chip Test failed 
SCSI Chip Test failed 

Controle ile, waiting for initialization 

Butfer Controller or External Memory Test falied 
HAC Tes failed 

Emulation EPROM Checksum Test failed 
Selé-diagnostic complete without errors 

Refer to Table 62 


Bererere| »§ 


NOTE 


‘The UCIZ/18 might fail the power-up sef-diagnostic 
ifthe SCSI target device that supplies terminator 
ower to the SCSI bus is powered off. Proper 
operation of the SCS! bus requires that terminator 
ower be present at all times. 
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Fatal Error Codes 


Ifthe UCI7/18 encounters a fatal error anytime during operation, allthree LEDs 
are illuminated and an error code is posted in the low byte of the SA register 
(base address plus 2). Table 6-2 ists the MSCP and TMSCP fatal error codes 
used by the UCI7/18, 


‘Table 6-2. MSCP and TMSCP Fatal Error Codes used by the UCI7/18 


Octal] Hex Description 
Code | Code = 

0 | 0 | Noinformation in message packet, 

1 | 1. | Possible pasty or timeout error ehen the UCI7/18 attempted 
toread data ffom a message packet. 

2 | 2. | Possibte party or timeout error when the UCIZ/I8 attempted 
towrte data fo a message packet 

4 | 4 | Uct7/8 diagnostic se-test indicated a controller RAM error. 

5 | 5. | Uci7!8 diagnostic self-test indicated a firmware checksum 
error. 

6 | 6 | Pessible party or timeout error when the UCI7/18 attempted 
toread an envelope address from a command ring, 

7 | 7 | Possible party or timeout error when the UCI7/18 attempted 
towrite an envelope address to acommand rng, 

11 | 9 | Host did not communicate with UCI7/18 within the time frame 
esiablished while ringing the contiolle: online, 

12 | A. | Operating system sent more commands to the UCI7/18 than 
the controller can accept 

13. |B | UCI7/Eunabie to perform DMA transer operation correctly. 

14 | C_ | UCI7/8 diagnostic se¥-test indicated controller fatal error. 

16 | E | TheMScP or TMSCP connection identifier is invalis 

23 | 13. | Anerror occurred during the MSCP or TMSCP initialization 
sequence, 
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Additional fatal error messages might appear, These error codes ate listed in 
Table6-3. 


Table 63. Fetal Error Codes 


Ocal | Hex | Description 


Code | Code 
oo: | 04 | RAMertor 
005 | 05 | Firmwarechecksum error 


O14 | OC | Fatal error during selttest 
| 49 | Autoboot timeout 
121 | 51 | ERD. toad to memory failed 
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Overview 

‘This section contains an overview of the UCI7/18 device registers that are 
accessible to the UNIBUS and are used to monitor and control the UCI7/18 Host 
Adapter. ‘The registers are functionally compatible with DEC implementations of 
MSCP controllers. 


‘The following table outlines the contents of this section. 


Subsection | Title 


7A ‘Overview 
72 (Overview of MSCP Subsystem 
73 MSC? and TMSCP Command Compatibility 
74 Registers 
75 Bootstrap Command (Disk Only) 
Overview of MSCP Subsystem 


‘Mass Storage Control Protocol (MSC?) isthe protocol used by a family of mass 
storage controllers and devices designed and built by Digital Equipment 
Corporation. MSCP allows a host system to be connected to subsystems with @ 
‘atiety of capacities and geometries. This flexibility is possible because MSCP 
defines data locations in terms of sequential, logieal blocks, not in terms of a 
physical description ofthe data's locaton (ie., cylinder, track, and sector). This 
scheme gives the MSCP subsysiem the responsibilty for converting MSCP 
logical block numbers into physical addresses that the peripheral device can 
understand, 


‘This technique has several implcatiors. First, the MSCP subsystem must have 
etailed knowledge of the peripheral's capacity, geometry, and status, Second, 
the abilty to make the translation between logical and piysical addresses implies 
considerable intelligence on the pert of the subsystem. Finally, the host is 

lity for error detection and correction because iis 
ia is insufficient to allow error control tobe done 


efficiently. 


‘There are several advantages to this type of architecture. First, it provides the 
host with an “error-free” media. Second, itprovides for exceptional opersting 
system software portability because, withthe exception of capacity, the 
characteristics ofall MSCP subsystems are the same from the operating system's 
point of view. 
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Interms of implementation, this protocol requires a high degree of intelligence 
on the part of the subsystem. Essentially this intelligence is process thal runs 
ona microprocessor andis referred to as an MSCP controller. The MSCP 
controller has allo the responsibilities outlined above, 


‘The host computer runs corresponding software processes that take calls from 
‘the operating system, convert them into MSCP commands, and cause the 
resulting command to be transferred to the MSCP controller. 


Jn summary, an MSCP subsystem is characterized by an intelligent controller 
that provides the host with the view of a perfect media. It is further characterized 
by host independence from a specificbus, controller, or device type. 


MSCP and TMSCP Command Compatibility 


4 complete description of MSCP commands and ihe comesponding status 
responses which the UCI7/18 Fost Adapter postsis beyond the scope of this 
manual. 


Command Support 
No currently available MSCP Controller supports the entire range of MSCP 
commands. The following subsections describe the extent of MSCP command 
‘support by the UCIZ/18. 

Minimal Disk or Tope Subset 

‘The UCI7/18Host Adapter supports the entire minimal disk subset of MSCP 
commands, and the entire minimal tape subset of TMSCP commands 
Diagnostic and Uility Protocol (DUP) 

‘The UCI7/18 Host Adapter does not suppor any of the DUP commends o- 


maintenance readivvrite commands. Therefore, the UC17/18 is not compatible 
with DEC diagnostics that use the MSCP or TMSCP DUP commands. 
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Registers 


During normal operation the UCI7/18 Host Adapter is controled and 
monitered ing te command and satus pacha that ar exchanged bythe 
Clase Dives [hos andthe MSCP Conroe, The CITB hes two 16 
registers inthe 1/0 page that are used primarily to initialize the subsystem. 
During normal operation the registers are used ony to initiate poling orto reset 
‘he subsystem, These registers are always reed as words 


‘The IP register (base address) has two functions as detailed below: 


= When written with any value, t causes a hard initialization ofthe MSCP 
Controller. 


‘= When read while the port is operating, it causes the cortroller to initiate 
polling. 


‘The SA register (base address pius 2) has three functionsas listed below: 


= When read by the host during initialization, It communicates data and 
error information relating to the initialization process. 


‘= When written by the host during initialization, it communicates certain 
hhost-specific parameters to the port. 


"= When read by the host duting normal operation, it communicates status 
information including port and controller-detected fatal errors 
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Bootstrap Command (Disk Only) on a PDP-14 


To allow the system to be easily bootstrapped from peripherals attached to the 
UCI7i18 Fest Adapter, Emulex has incorporated a Bootstrap Command into 
the controller. This feature is rot part of the standard MSCP command set; it is. 
Supported on 1124-type processors. Autoboot isnot supported on 1134, 1144, 
1176, 1184, or VAX UNIBUS. 


The Bootstrap Command can be issued from the console after the system is 
powered up, or it can be incorporated into a firmevare routine that is located in a 
Bootstrap ROM. (The ROM would not be located on the UCI7/18 PWB, but on. 
some other module in the system.) The Bootstrap Command causes the 
LUCIZi18 to load the frst logical biock from the selected peripheral into host 
memory starting at location 00000. 


To issue the Bootstrap Command to the UCI7/I8, atthe console emulator 
prompt, enter the ollowing sequence (operator input i dspleyed in boldiace; 
all numbers ae in octal): 


@Fxvcel00000-<1f> ‘<If>=LINE FEED 
Zyyyyy/004400, 30003 <er> <cf> = CARRIAGE RETURN: 
@0u0400 40000<er> 

@RS/456332 304-<er> 

@RO!103741 O<ie> Logical unit number to boot from 
RU/001276 Treox<er> ‘Or appropriate address from Table 7-1. 
@0G 


NOTE: XOX and YYYYY are offsets dependent on the address of the UCI7/18 
controller. See Table 7-1 for the appropriate valuss. 


Table 7-1, UNIBUS Offsets for MSCP Emulations 


UCI7/18 Bus 200K yyy 
‘Address (Octal) (cal) (Octal) 
W750 72150 7252 
W774 7254 72156 
1760334 60334 60336 
17760340 60340 60342 
1760344 60344 60346 
17760350 60350 60352 
17760354 60354 60356 
17760360 60340 60362 
17760364 60364 60366 
1760370 60370 60372 
17760374 60374 60375 
17760400 60400 0402 
1760404 60404 60406 
1760410 60810, 60812 
17760414 60414 6a 
1760420 60420, 60422 
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Overview 


This section contains a description of the UCI7/18 Host Adapter’s architecture. 


UC47 and UC18 Host Adapter Architecture 


The UCI? and UCIB are mieroprocessor-based hos adapters, each of which i 
contained ona single qued-wide PCBA. The UCI/ is a single-function host 
adapter, while the UCIB i a dual-function host adapter that is esseniially two 
UCI7s contained on a single PCBA. The remainder of ths secion describes the 
architecture of only the UCI7; the architecture of each part of the dualfunction 
‘UCI6 is similar. The UCI7’s major functional blocks are shown in Figure 6-1 


‘The UCI? Host Adapter is organized around the eight-bt 80C31 microprocessor. 
‘The board hasan eight internal dia bush bt addresing capably. 
‘The 80C31 addresses the Buffer Controller, the Host Adepter Controller (HAC), 
and the Emulex SCSI Processor (ESP) as memory (memory-mapped 1/0). 


‘The 80C31's primary tasks to decode and implement commands from the host. 
‘At command completion, the microprocessor is also responsible for genereting 
status and transmitting it to the host. A large part of the microprocessor’ job 
while performing those duties involves setting up the HAC and the Buffer 
Controller forthe large data transfers, which are their specialties. 


‘The UCI? uses a 64K Byte eraseble programmable read-only memory (EPROM), 
\hich contains the firmware (conteol program), Also, the UCI7 has 64K bytes of 
random access memory (RAM), whichis used for data buffering and working 
slorage. 


‘The UNIBUSbus interface contains 57 lines. Sixteen ofthe lines are used for 
address, sixten for data; six are used for address only. The HAC is used for 
‘programmed /O, CPU interrupts, and DMA data transfers. ‘The microprocessor 
responds to all programmed /O and carries out the IO functions required ‘or 
the addressed host adapter register. The HAC has automatic UNIBUS bus 
‘address generation capability tht, in conjunction with abyte counter, allows the 
interface to conduct UNIBUS bus DMA transfers without ditea microprocessor 
intervention after the interface is set up for a transier. This automatic DMA 
‘capability is used with the UCI7 Buffet Controller 'o transfer large blocks of data 
diectly Between host memory and the UCI7's RAM 
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UCI? and UCI8 Kost Adapter Architecture 


‘The SCSI interface and control is implemented using 2 single VLSI chip, the ESP. 
In response to commands from the microprocessor, the chip establishes and 
monitors SCSI bus phases appropriate to the command and thus relieves the 
microprocessor of signal control and timing duties. 


‘The Buffer Controller is implemented on @ single chip. This four-channe! 
controller is responsible for moving large blocks of data between the 64K RAM 
buffer and the SCSI interface, and between the UNIBUS bus interface and the 
64K RAM buffer, Afterbeing set up for an operation by the microprocessor, 
either interface requests DMA service from the Buffer Controller logic by driving, 
an individual request signal active. The transferthen proceeds without direct 
Intervention by the microprocessor. This allows high-speed data transfers to 
‘occur while the microprocessor is focused on other processes. 
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Figure 8-1. UCI7 Block Diagram 


§2 Functional Description 
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9.4 Overview 


‘This section describes the interfaces that the host adapter incorporates, It 
includes information on the host adapter’s implementation of SCSI bus 
specification electrical and mechanical requirements. Including this overview, 
the section is divided into the following subsections. 


91 Overview 
92 Host Adapter to UNTBUS Interface 
93 Host Adapter to SCSI Bus Interface 


9.2 Host Adapter to UNIBUS Interface 


‘The UNIBUS between the CPU and the UCI7/18 Disk Controller contains 18 adress 
Ines and 16 bidirectional data lines, plus contrl sinals for data andiinternapt vector 
address transfer and for becoming bus master. UNIBUS interface pin assignments are 
Isted and described in Table 9-1. ‘These signal lines provide the means by which the 
(CPU and the UCI7/18 Disk Controller communicate with each other. 
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UNIBUS Interface 


‘Table 9-1. UNIBUS Interface Pin Assignments 


‘Connector C ‘Connector D 
Component Solder ‘Component ‘Solder 
Side 1 Pin Side 2 Side 1 Fin Side 2 
NPGINH | A 25V A +5V 
NPGH | B 3 
PAL c GND c GND 
D DISH D 
E DH E 
BRN ISTH] F DISH E BRS L 
DI1H H DH H 
J DIOH J 
K DOH K BG7H 
L Dog H INTL L 3G7H 
M DO? M BG6H 
DCLOL | N DUH N BG6H 
P DiS H P BGSIN H 
R DOH R BCS H 
PBL s DOH s GAH 
GND T DH GND T GAH 
u DQH u 
AcLoL |v DIGH v 
Connecter E Connector F 
‘Component ‘Solder Component Solder 
Side 1 Pin Side 2 Side 1 Pin Side 2 
A +5V A 35V 
B B 
vaRH | C GND c GND 
AI7L D UAISH BBSYL D 
MSYNL | E “Alb L E 
vA2H | F cL F 
vaolH | Ht UAH H 
SSYNL | J COL NPRL j 
UAH | K UAI3H Kk 
van | L 
M INTRL M 
N UAN8 H N 
vain | P UAO7 Pr 
UAH | R R 
s s 
GND T ND T SACKL 
UAO6H | U UA0S H U 
uAsH | Vv UA03 H Vv 
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9.3 


9.34 


284d 


Interrupt Priority Level . 


‘The UCI7/18is hard wired to issue level 5 interrupt requests. 


Reglsier Address 


‘The host adapter has two registers visible tothe UNIBUS. ‘Their addresses are 
determined by DIP switches. See Section 4 for detailed address and switch 
settinginformation, 


DMA Operations 


All. DMA data transfer operations are performed under microprocessor control. 
When doing a Reac From Memory operation, a check is made for memory parity 
or nonexistent memory (NXM) errors; during a Write operation a check is made 
for NXM errors. Ifan error is detected, an MSCP status errors returned, 


Host Adapter to SCSI Bus Interface 


‘This subsection provides information on the host edapter’s implementation of 
SCSI bus electrical and mechanical requirements. 


SCSI Interface Physical Description 


SCSI bus devices are daisy-chained together using a common cable, Both ends 
of the cable are terminated. Allsignals are common between all bus devices 

“The host adapter support ihe SCSI specinestion single-ended option for rivers 
and receivers, Themaximum cable length allowed is 20 feet (six meters). This 
cabling is primarily for interconnection outside the subsystem cabine: in which 
the host adapter resides, 


Gable Requirements 


‘A.80-conductor flat cable or 25-twisted- 
SCSI bus hosts and controllers. The maximum cable length is 20 feet (six 
meters). The maximum length of the cable past the terminator is 0.1 meter 

SCSI bus termination can be internal to the SCSI devices that are located at the 
tends of the bus cable (such as the subsystem that contains the SCSI device 
controller and its peripheral). ‘The host adapter single-ended pin assignments are 
shown in Table 9-1 
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9.34.2 


9.32 


‘Shielded Connector Requirement 
‘The SCSI bus shielded connector is # 50-conductor cable connector that consists 
‘of two rows of 25 female contacts on 100 mil cenéers. The connector shielding 
system must provide a DC resistance of less than 10 miliohms from the eable 
shield at its termination point io the SCSI device enclosure. 
SCSI Interface Electiical Description 
‘The host adapter interfaces to SCSI controllers via the SCSI bus. A50-pin male 
IDC connector at location J1 on the UCI7 board (Jl and J2 on the UCI8 board) 
plugs directly into the SCSI bus (refer to Figure 4-3), All signals use open 
rollecior oF three-state drivers. Each signal driven by a SC&l device has the 
following output characteristics when measured at the SCSI device's connection: 
‘= Signal assertion = 0.0 Vde to0.4 Ve 
Minimum driver output capability = 48 milliamperes (sinking) at 0.5 Vee 
= Signal negetion = 2.5 Vde to 5.25 Vide 
All assigned signals are terminated with 220 ohms to termination power and 
330 ohms to ground at exch end of the SCSI cable as shown in Figure 9-2. Refer 
40 Appendix for further detalis concerning termination power. 


Each signal received by a SCSI device has the following input characteristics 
‘when measured at the SCSI device's connection: 


= Signal true = 0.0 Vde to 0.8 Vde 


= Maximum total input load = -9.4 milliamperes at 0.4 Vde 


Signal false = 2.0Vde to 5.25 Vde 
= Minimum input hysteresis = 0.2 Vde 
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Table 9-2. UCI7/18 SCS1Bus Fin Assignments 


Fin Signal Name Input/Output 
7 GND = 

2 Do InputiOutput 
3 GND ~ 

4 D1 Input/Output 
5 GND = 

6 -b2 InputiOutput 
7 GND 2 

8 D3 Input/Output 
9 GND ase 
D Ds InputiOutput 
u GND ees 
2 Ds InputlOutput 
B GND es 
u “Ds InputiOutput 
6 GND i 
% D7 InputiOutput 
Vv GND = 
B -DP (Data parity) Input/Output 
» GND ee 
2 GND 

a GND 

a GND 

B GND 

a GND = 
3 Not connected 
% ‘TERMPWR Output 
Ea GND 

2B GND = 
2 GND - 
30 GND = 
31 GND = 
2 -ATN Input/Output 
33 GND ae 
3 GND = 
35 GND = 
36 -BSY Input/Output 
3 GND = 
38 “ACK Input/Output 
39 GND es 
0 “RST Input/Output 
41 GND 2 
2 “MSG InputiOurput 
8 GND = 
a4 “SEL Input/Output 
4% GND = 
4% CID Input/Output 
a GND ~ 
48 “REQ Input/Output 
a GND = 
50 -INPUTIOUTPUT Input/Output 
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TemmmwaTion 
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33001 
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Figure 9-1. UCI7/18 SCSI Bus Signals Termination 


‘SCSI Bus Signals and Timing 


SCSI bus activities involve one or more of the following SCSI phases of 
‘operation: 


Arbitration Phase 
Selection Phase 
Resection Phase 
Command Phase 
DataPhase 
Status Phase 


Message Phase 


‘The phases are described in subsection 10.3. When the SCSI bus isnot involved 


in one of the above phases, it 


the Bus Free Phase. SCSI phase sequencing is, 


accomplished by aserting or de-assertng the SCSI signals the sigals ae 


<descrived in subsection 1 


3.3.1. 
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9.3.34 


SCSI Bus Signals 
‘There are 18 signals on the SCSI bus. Nine signals are control signals that 
«coordinate transfer of daia between SCSI hosts! controllers; nine signals are for 
an eight-bit data bus with party. ‘The signals are defined in Table 9-3. 

In Table 93, the eight data bit signals are represerted by DBO through DB; DB7 
's the most significant bit and has the highes prionty during the Arbitration 
hase Bt number, signcance, and priony decrease downward toDBO. The 
parity i, represeted by DBP, i odd. Thehost adapter generates Fart which 
cted through NOVRAM parameters. Party is not guaranteed valid curing 
the Aran Brave 
‘The host adapter’s SCSI bus pin assignmen's are listed in Table 9.2; the host 
adapter supports only the SCSI single-ended option. 
Table 9-3, SCSI Bus Signals 
Mnemonic ‘Signal Description 
Name 
DBO Data Bus Data Bus Bit 0 
DBI Data Bus Data Bus Bit 
DB2 Data Bus Data Bus Bit2 
DB3 Data Bus Data Bus Bit3 
Dad Data Bus Data Bus Bit & 
DBS Data Bus Data Bus Bit5 
DBS Data Bus Data Bus Bit & 
Da? Data Bre Data Bre Bit? 
DBP Data Bus Data Bus Party 
ACK Acknowledge Indicates acknowledgement fora REQIACK 
data transfer handshake. 
REQ Request Indicates a request for a REQUACK data 
transfer handshake. 
AIN Attention Indicates the ATTENTION condition (i.e., the 
Initiator has 2 message to send to the Target). 
‘The ATTENTION condition is described in 
subsection 9.5.2. 
RST Reset Indicates the RESET condition (ie., clears the 
SCSI bus ofall activity), The RESET condition 
is described in subsection 9.5.1. 


(continwed next page) 
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Table 9-3. SCSI Bus Signals (continued) 


‘Mnemonic Signal Description 
‘Name 
SEL Select Used to selectireselect a SCSIbus device. 
BSY Busy Indicates the SCSI bus is being used. 
cD ControlData Indicates command/status information transfer 
or data in/cata out transfer. 
Te) Input/Output Indicates the direction ef data movement on 
| the data bus with respect to an Initiator and is 
used during reselection. 
MSG Message Indicates the SCSI bus isin the Message Phase 
TERMPWR| Termpwr Provides jumper-selectable termination power 
to the terminator at the opposite end of the 
| SCSI bus. 
9.3.32 — SCSIBus Timing 


Except where noted, the delay time measurements for each SCSI device (host or 
controller) are calculated from signal conditions existing at that device's SCSI 
bus connection. Normally, these measurements do not consider delays in the 
‘SCSIcable, The SCSI timings are listed in Table 9-3. 


‘The timing diagram shown in Figure 9 indicates the typical relationship 
between SCSI bus signals and SCSI phase sequencing, 
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Table 9-4, SCSI Bus Timings 


Timing Duration Description 


‘Arbitration 2.2us 
Delay controller waits from asserting the BSY signal for 

arbitration until the data bus can be examined to see 
if arbitration has been won. Thereis no maximum 
time. 


Bus Clear Delay" | 800 ns ‘The maximum time for a SCSI host or controller to 
stop driving all bus signals after 1) a Bus Free Phase is 

detected, 2) the SEL signal is received from anther 

‘SCSI host or controller during the Arbitration Phase. 


Bus Free Delay 800 ns ‘The minimum time a SCSI host or controller waits 

from its detection of the Bus Free Phase until it 
asserts the BSY signal when going to the Arbitration 
Phase, 


Bus Set Delay 18us ‘The maximum time for a SCSI host or controller to 

assert the BSY signal and its SCSI ID bit on the data 
bus after detects a Bus Free Phase for entering the 
Arbitration Phase, 


Bus Settle Delay 400 ne ‘Thetime to wait for the SCSI bus to cette after 
‘changing certain control signals. 


Cable Skew Delay} 10 ns ‘The maximum difference in propagation time 
allowed between any two SCSI bus signals when, 
‘measured between any two SCSI devices. 


Deskew Delay 45ns ‘This time is used to calculate the minimum time 
required for deskew of signals. 
Reset Hold Time us ‘The minimum time for which the RST signal is 


asserted. There is no maximum time. 


* In the Bus Clear Delay, for condition 1) the maximum time for a SCSI device 1 clear 
thebus is 1200 ns from the BSY and SEL signals both first becoming false. Ifa SCSI 
device requires more than a Bus Settle Delay to detect the Bus Free Phase, it dears the 
bus within a Bus Clear Delay minus the excess time, 


(continued on next page) 
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‘Table 9-4. SCSI Bus Timings (continued) 


Timing 


Duration 


Description 


Selection Abort 
Time 


Selection Timeout 
Delay 


200 us 


‘The maximum time Target (or Initiator) 
takes from its most recent detection of being 
selected (or reselected) unti it asserts the BSY 
ignal. This timeout is required to ensure that a 
rget (or Initiator) does nct assert the BSY signal 
after a Selection (or Reselection) Phase has been 
aborted. Thisis not the Selection timeout. 


‘The minimum recommended time that 
an Initiator (or Target) should wait for « BSY 
response during the Selection or Reselection Phase 
belore starting the timeout procedure, 


ims = milliseconds 
us = microseconds 
rns = nanoseconds 
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Figure 9-2. SCSI Bus Timing Diagrams (Sheet 1 of 3) 
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